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DANA WILSON 
Ithaca College School of Music, Ithaca, NY, U.S.A. 
Abstract--Symmetry plays a major role in Western music. The first portion of this discussion reveals 
how the symmetry operations of translation, reflection, and rotation manifest hemselves in melodic 
material. The second portion discusses how symmetry operations are often used by a composer to set 
up expectation i the listener, only to prevent fulfillment of that expectation through denial of larger- 
scale symmetrical relations. The possible reasons for the presence of symmetry in music, and of the 
expectation-denial ("love-hate") relationship, are considered in light of their crucial roles. 
Illustration above is the "Musical Heart" by Baude Cordier from the Chantilly Codex, c. 1400. 
To say that symmetry plays a major role in Western music may be to state the obvious. The 
very act of composition demands the exploitation of symmetry operations to the degree that 
most material found in a work can be traced to some basic pattern or idea stated near the work's 
beginning. Much musical terminology and most traditional formal structures are generated from 
the principles of symmetry. 
Why this is so has been cause for speculation for centuries. A common approach as been 
music's relation to human bodily activities and emotional states. Symmetrical events such as 
breathing, the heartbeat, walking and love-making are all two-part operations involving a certain 
increase in activity followed by a decrease or temporary stasis, said to be captured musically 
in rhythmic and melodic gestures. Furthermore, the quickening and later slackening of the rate 
of breathing, heartbeat, and ambulation as a result of the onset and then decline of fear or 
excitement, are considered by many to influence directly larger-scale, tension-and-release mu- 
sical patterns: dramatic pitch ascent followed by gentle descent, acceleration and then "calming" 
of rhythms or tempos, the increase-decrease of textural density or dynamic levels, and the like. t 
Music has also long been associated with other arts, which may themselves be an expression 
of physiological patterning. The task of motivating two similar appendages to glide across the 
ballroom floor has required repetitive patterns. At least since the time of the ancient Greeks, 
music has been closely related to poetry and has often served to emphasize the metric and 
rhyming patterns of the verse. The degree to which this pulse--this ense of ebb and f low--  
tMozart, for example, used each of these devices to explicitly underscore such bodily activities in his operas. 
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provides the intellectual satisfaction of predictable order as much as physical intensification and 
relaxation probably varies from listener to listener, but it is clear that, in music's operating on 
many levels and serving different functions in many styles, its symmetrical relationships can 
be both crucial and complex. 
The irony of symmetry in Western music is that, as much as patterning and a certain 
balance are desirable (the degree of each depending on the musical style as well as listener), 
total predictability leads to the listener's complacency, which can result in boredom. The task 
of the composer then is threefold: (1) to state an idea; (2) to corroborate it through symmetrical 
operations, thereby generating certain expectations in the listener; (3) then to deny the predicted 
larger-scale symmetry in the hopes of lifting the listener out of old "patterns" and generating 
a pang of uncertainty, tension, or the joy of surprise. Often this denial is coupled with an 
attempt o convince the listener of a new sense of balance, proportion, or release--providing, 
if you will, a new perspective. 
In this discussion, we will first examine how symmetry operations erve to unify, balance, 
and direct a work's melodic material.t We will then use that insight to investigate how melodic 
symmetry, once established, generates listener expectation of symmetry on a larger scale, only 
to later deny it in order to elicit an emotional response. (The final illustration will demonstrate 
how, despite this " love-hate" of symmetry, a larger sense of balance is ultimately achieved.) 
Because of music's rather abstract nature, song will be the primary genre examined in the latter 
discussion, in the hope that the text, serving as a middle ground, will provide cues to specific 
melodic shapes and compositional decisions. 
SYMMETRICAL OPERATIONS IN MUSIC 
Before we enter the ambivalent realm of " love-hate,"  let us consider how basic sym- 
metrical operations are at work in Western music in general. For the reader who does not read 
music notation, a graphic representation f melodic shape will accompany each example. 
Translation 
The most common and essential operation to be found in music is translation. The melodic 
patterns that are stated and then repeated, either exactly or on other pitch levels, provide the 
unity so necessary to this abstract medium. The opening measures of Mozart's Symphony No. 
40 serve to illustrate simple, but effective, translation (Fig. 1 ). Note in Fig. 1 that this Classicist, 
so sensitive to balance and proportion, also employs symmetry in that broader sense. Not only 
does a (the entire first line of the example) translate down to b (the second line), but the short, 
repeated, downward gestures of c are balanced by the upward leap of d, and these two work 
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Fig. 1. Opening melody of Mozart's Symphony No. 40, in G minor. 
?While melody may be the most crucial to the projection of symmetry, other elements, uch as harmony and 
rhythmic figures, can also be important. However, to include them would demand technical discussion beyond the 
scope of this investigation. 
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together as a larger unit (that begins low and ascends) to be balanced by a descending pat- 
tern e.t  
As gestures turn into phrases and phrases into sections, we express other musical devices 
and procedures that express translation: 
ostinato, passacaglia (simple repetition of a melodic gesture) 
canon, fugue (translation onto other pitch levels or at different ime intervals) 
variation (translation with slight alteration) 
serialism (translation--as well as reflection--of a melodic/harmonic pattern) 
transposition (translation of a large musical unit to another pitch level). 
Even the standard large-scale musical structures express translation. In all of the following 
common musical forms, each letter represents an entire section of a movement or work. Its 
reiteration suggests a substantial portion of that section. Taken together, the letters express the 
entire formal design: 
Ternary--A B A, 
Rondo--A B A C A or A B A C A B A, 
Sonata-Allegro--A (A); development of materials from A; A. 
Finally, a massive work can connect movements hrough translation (and sometimes re- 
flection) to help unify and balance the whole. Many nineteenth-century symphonies are referred 
to as cyclic because of this feature. Bach's Musical Offering is symmetrical on this largest 
level, as well as on several others: 
Ricercar 5 Canons Trio Sonata 5 Canons Ricercar 
Reflection 
Reflection occurs in music in two ways. The most common might be called horizontal 
reflection, exemplified by the opening of Bach's Two-Part Invention No. 6, in E Major (Fig. 
2). In this example, the ascending line a is reflected half a beat later by the descending line b. 
The plodding and quickly-predictable nature of this composite is then balanced by the dramatic 
textural and rhythmic hange at c. The entire gesture is then repeated at d, but the roles of each 
hand are exactly reversed. Needless to say, the entire piece is an exploration of these symmetrical 
properties. 
A marvelous example of reflection which undergoes a certain transformation in the process 
is found in Rachmaninoff's Rhapsody on a Theme of Paganini. The form of the work is generated 
by translation, with varying degrees of alteration, of the fast opening theme shown in Fig. 3(a). 
Later in the work, a quintessential Romantic theme forms the basis for a slow, contrasting 
section. It sounds "just right," yet is so contrasting in tempo, key, and articulation that a 
b 
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Fig. 2. Opening of Bach's Invention No. 6, in E Major. 
tThe fact that hese patterns later disintegrate in a turbulent frenzy exemplifies the "love-hate" thesis to be 
considered later. 
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Fig. 3. Rachmaninoff's Rhapsody on a Theme of Paganini. (a) opening, fast theme. (b) mid-section, slow 
theme. (© t973 Belwin-Mills Publishing Co., used by permission.). 
listener may not be consciously aware that the balance achieved is created by pitch reflection 
of the opening theme, as demonstrated in Fig. 3(b). 
The other type of reflection--here ferred to as vertical--looks effective in the score and 
certainly provides convincing symmetrical properties. However, since music is heard "from 
left to right," so to speak, and not from the center outward, this type of reflection is more 
difficult to perceive xcept on the smallest scale, as in the opening two phrases of George 
Gershwin's " I  Got Rhythm." 
On a larger scale, reflection is more often "felt" than heard and provides an "arch" form. 
Palindromes are found in music not containing conventional harmonic progressions (and thus 
not concerned with the problems posed by "reflecting" the progression), such as that of Webern 
and Hindemith in our century. One of the finest examples of vertical reflection is found in a 
work by Machaut (c. 1300), as suggested in its title: "My End Is My Beginning." 
While literal vertical reflection is not common, the idea of balance through the "what goes 
up must come down" principle has provided the aesthetic basis of melody throughout the history 
of Western music. The opening of Bach's Two-Part Invention No. 8, in F Major, illustrates 
this clearly (Fig. 4). Despite the apparent differences between the ascent and descent, he metric 
pulse underlying the music emphasizes the pitches circled so that the symmetry is clear. Fur- 
thermore, the abrupt and angular ascent is "balanced" by the faster but more gradual descent. 
Shown in the example is the right-hand part; as the descent begins, the left hand enters with 
the ascending line to balance that descent. 
Rotation 
Conventional musical notation suggests only one type of rotation that is audible as such, 
shown in Fig. 5(a). The relationship between the melodic gesture (pitches ounding one at a 
time) on the left and corresponding harmonic gesture (chord comprised of the same pitches) on 
the right has been exploited, of course, in all styles of music. The possibilities of rotation 
become ven more apparent when we depart from conventional notation and arrange the same 
pitches on paper in a circular manner: 
G E 
x-.>CJ 
In this way we realize the rotational basis of much arpeggiated music (linear projection of 
chords), as demonstrated in the opening of the third movement to Beethoven's "Moonlight" 
Sonata, Op. 27, No. 2 (Fig. 5(b)). Although the notation requires linear deployment, comparing 
the pitch ordering left to right with the circle above will reveal the role of rotation in this 
I L 1 I 
L., 1 
Fig. 4. Opening (right-hand part) of Bach's Invention No. 8, in F Major. 
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Fig. 5(b). Beginning (right-hand part) of Beethoven's "Moonlight" Sonata, Op. 27, No. 2, third movement. 
passage. (The "sharps" are omitted for clarity.) Furthermore, the final chords (at the arrow) 
are a rotational summation of the previous arpeggiation, expressing the rotational relationship 
shown in Fig. 5(a). 
SYMMETRY CREATED, SYMMETRY DENIED: LOVE-HATE 
What separates music from several of the other arts is the fact that it happens "in time." 
It is largely because of this that an expectation of symmetrical shape or operation can be created 
in music, but not "fulfilled." Due possibly to Gestalt endencies, the design in Fig. 6 will be 
described by most readers as involving partial translation, but lacking overall reflective symmetry 
due to the unique shape at the right. Now, however, the reader should place a piece of paper 
over this example and remove it by slowly sliding the paper to the right. In this manner, the 
example is gradually revealed "in time," as a musical structure would be. During the per- 
formance, the viewer/listener is exposed to new events, but tries to relate them to, and integrate 
them with, previous events while, simultaneously, forming predictions about future events. A 
good composition will allow a certain amount of this to happen easily so that dramatic alterations 
will have the desired impact. These alterations will not be perceived as merely contributing to 
asymmetry, but more accurately as a denial of the fulfillment of symmetry expectations. 
In order to come even closer to the listening experience, the reader should have another 
piece of paper immediately following the first, to demonstrate hat the comprehension f a 
temporal art is also dependent upon the precarious resources of human memory. The composer 
must work hard to implant in the listener certain aural images, but once assimilated, an entire 
movement can be "recalled" by a single gesture or phrase. Perceived symmetry in music, then, 
may be radically different from the amount of time actually devoted to each event. The fact 
that most climaxes occur approximately two-thirds of the way through a piece (often close to 
the "golden ratio") may have more to do with memory's sense of proportion than with a desire 
for asymmetry. A composer must adjust events o that the climb up the mountain takes longer 
(and is usually more arduous) than the run down the other side, even though upon reaching the 
base, the "hiker" perceives the mountain itself as basically symmetrical. 
With that in mind, we will now examine symmetry expectation and denial in various 
contexts. 
Fig. 6. 
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Symmetry denial through phrase extension 
We begin this portion of the discussion with Robert Schumann's "Auf Einer Burg," from 
Liederkreis, Op. 39 (Fig. 7). Eichendorff's text is constructed of four verses, each of four lines 
in trochaic tetrameter (English translation by Sir Robert Randolph Garran.): 
In a Castle 
Fast asleep in ancient ower, 
Still the aged knight is waiting, 
Passes many a sudden shower, 
And the wood sighs through the grating. 
Overgrown are beard and hair, 
Breast and ruffles turn'd to stone; 
Many hundred years up there 
Sits he silent and alone. 
Outside, it is still and lonely, 
All are gone into the valley; 
Forest birds are singing only 
In the ruins musically. 
Down below a wedding passes, 
In the sun the Rhine is sleeping; 
Blithe the violins and basses, 
And the pretty bride is weeping. 
Auf Einer Burg 
Eingeschlafen auf der Lauer 
Oben ist der alte Ritter, 
driiben gehen Regenschauer 
und der Walt rauscht durch das Gitter. 
Eingewachsen Bart und Haare 
und versteinert Brust und Krause, 
sitzt er viele hundert Jahre 
oben in der stillen Klause. 
Draussen ist es still und friedlich, 
alle sind in's Thai gezogen, 
Waldesv6gel insam singen 
in den leeren Fensterbogen. 
Eine Hochzeit ffihrt da unten 
auf dem Rhein im Sonnenscheine, 
Musikanten spielen munter, 
und die sch6ne Braut, die weinet. 
Schumann basically adheres to this structure in his simple folk-like setting. The a phrase is 
balanced within itself in that its second half is essentially a horizontal reflection of the first, 
but higher in pitch to create slight tension. The a' phrase is constructed similarly, but its inner 
reflection is lower in pitch, thus releasing the tension. Together the two phrases reinforce the 
gentle meter and phraseology (4 + 4 measures in the music) of the text's first verse. 
The setting of the second verse relies on different symmetrical operations for construction, 
but upon listeners' expectations of symmetry--based upon their experience with the first verse 
setting--for effect. The b phrase maintains the expected meter and phraseology, but is generated 
from a translated rather than reflected pattern (constructed of elided sections of the a phrase). 
This translation upward generates so much energy that it continues over into the b' phrase, thus 
weakening the 4 + 4 phraseology by suggesting a 6-measure unit. To try to balance this ascent, 
a tortuous (and torturous) 4-measure descent completes the section, requiring an extension of 
2 measures beyond the 2 "required" to satisfy the sense of 8-measure proportioning. Further- 
more, that extended section, while based on the principle of descent suggested at the end of 
both a phrases, never descends low enough (nor do the actual pitches ever "resolve"¢ as they 
must according to tonal principles of Schumann's time) to dispell the tension or balance the 
song overall. By establishing symmetrical predictability and then gradually denying its fulfill- 
ment, the composer has structurally reinforced the pain of the old knight's loneliness (end of 
verse 2) and the irony of the bride's weeping amidst he gaiety (end of verse 4, not shown in 
Fig. 7, but the same as the ending shown), even though the 6-measure coupling and the final 
extension are not suggested by the meter of the text itself. 
Denial of symmetry through truncation 
In contrast to extension as created in the above examples, ymmetry can be denied through 
truncation, or the shortening of the final section. The "asymmetry" of Schubert's "Die Ne- 
?Cleverly, the pitches themselves finally do resolve with the beginning ofthe next song in the cycle, but this 
hardly provides closure. 
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Fig. 7. Melodic line of Schumann's "Auf  Einer Burg." 
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bensonnen" ("The Phantom Suns") from Winterreise, r flects the verse structure of the text 
as follows: 
Text Music 
a} al  A 
c B 
d 
d 
The first verse describes the physical relationship between the singer and the suns, while 
the second verse deals with rejection. The third verse is an extension of the second yet states 
the poet's gloomy preference in only two lines (as though to discuss it further would be too 
painful), putting the reader off balance. 
Schubert sets the first verse as two melodically identical four-measure phrases (though the 
harmony is different for the second) with simple, almost "sing-song" shapes (.4 in the music 
of Fig. 8). The second verse is set in a manner that reinforces the text's change of mood: with 
more disjunct lines, in a shifting minor mode, and higher in the singer's range for greater 
intensity. But it, too, is essentially two phrases of 4 measures each (B in the music). 
The shorter last verse is set in the same manner as the first half of the first verse (a), but 
complete translation of A is not forthcoming. Nor is the short return of the opening material 
enough to comfortably balance the intense B section. Through the return to A material and the 
need to balance the B section, the music sets up expectation for symmetry beyond the metric 
and rhyming scheme of the text itself. The painfulness of betrayal and loneliness, and the 
tentative state of the person on the winter journey, are expressed through the text structure and 
the denial of large-scale formal symmetry in the music. 
Denial of symmetry hrough imbalance 
"The Man I Love," by George and Ira Gershwin, has always struck this writer as one of 
the saddest love songs ever written. The text describes waiting for love and, taken at face value, 
is full of optimism. It is the musical structure--specifically therelationship between the song's 
overall and internal shape--that infuses the text with the pain and futility of the wait. 
The A section of the music (Fig. 9) is repeated almost exactly (A'), with both sections 
including three nearly-translational phrases of 2 measures each (1, 2, and 3 in the music). Each 
of these phrases has an upward, "striving" shape--hence, the optimism. But taken together 
as a complete section, there is a downward pull on the phrases, as shown by the dotted lines 
above the music. In almost all arrangements of this song, this downward pull is reinforced by 
a descending counterline (not shown), usually played by an instrument. The B section breaks 
out of this gloomy pattern at first, with a dramatic surge up to the highest pitch yet heard, but 
it soon drops in a manner similar to the A section. The same attempt is made again (translation, 
beginning at b'), but it drops even further. 
And so we return to the opening material (at A' on the music) with its powerful descent. 
The ending (returning to the highest pitch) is a feeble attempt to balance all of the previous 
descent. 
As illustrated by the shapes above the music, there is no question that symmetrical operations 
and balance are at work in this song. The ascending leaps in the B section are a welcome relief 
from the narrow, taunting figures in the A sections. However, each section's fundamental 
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Fig. 9. Vocal line of Gershwin's "The Man I Love." (© Warner Bros. Music, used by permission.) 
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descent denies overall balance, creates a certain pathos, and, ironically, lends a desperate torte 
to the text. 
Symmetry and denial on different structural levels 
"Dirge," a movement from Benjamin Britten's Serenade for Tenor, Horn, and Strings, 
Op. 31, is a fascinating example of large-scale symmetrical shape generated from the anti- 
symmetrical juxtaposition of small-scale structures which themselves are organized in terms of 
symmetry operations. Having made this convoluted claim, let us begin with a study of the 
small-scale structures and work toward a consideration of the large-scale form. 
Perhaps the most unusual aspect of this movement is that it is a passacaglia--the singer 
repeating the exact same melody nine times to express the nine verses of the fifteenth century, 
anonymous text. The resulting effect is an intonation of sorts, as that of a religious chant, which 
elucidates the symmetrical inevitability of the progression of death trials which commence on 
Judgment "Night." The melody itself (Fig. 10) is shaped through translation, while at the same 
time suggesting the certain stages of descent from life to Whinnymuir, Brig o' Dread, and 
finally Purgatory. 
Taken alone, each verse demonstrates a clear, four-line rhyming scheme. Britten begins 
the song in keeping with the text's meter, as shown at "a"  in Fig. 10, but then sets the second 
line of verse so that it is sung twice nearly as fast as the first. This is repeated for the third 
(thus linking lines 2 and 3 aurally in juxtaposition to the "abab" rhyming scheme of the text). 
The fourth line setting is linked to the second line setting in terms of rhyme and contour, but 
to the first line setting in pitch and its longer duration of notes. The entire verse setting is thus 
six measures in length. Of course, because this entire gesture is sung nine times, it provides 
the work as a whole with a source of symmetry and a sense of uneasy stasis. 
Supporting, coloring, and interpreting this prominent vocal line is the orchestra, whose 
role is represented diagrammatically in Example 1 1. As shown in the example, the string sections 
enter one by one in an ascending canon--literal translation from one line to the next, each time 
on a higher pitch level. A certain predictability emerges and is reinforced as successive entrances 
within the canon occur, but it has little to do with the phrase structure of the vocal line. This 
is also true of the imitative gestures accompanying the fifth verse, except hat the overall ascent 
intensifies as canonic entrances get closer together (see Fig. 11). 
Finally, with the entrance into Purgatory declared in the sixth verse, the orchestral climax 
is achieved by the horn's entrance (in canonic imitation with the strings) as the strings play 
unified gestures for the first time in the movement. But the climax is short-lived, and with the 
seventh verse begins a gradual thinning and quieting despite the strings' persistent "f ire." 
The large-scale shape of the work, then, provides the balance of an arch with the high 
I , , o' ~C-" '~  T - - ' - - ' - -OT- - - - - - - t  • ~ 
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Fig. 10. Vocal melody, opening verse of Britten's "Dirge." (© 1944 Hawkes and Son Ltd. used by permission 
of Boosey and Hawkes. Inc.) 
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Fig. 11. Schema: Britten's "Dirge." 
point corresponding toapproximately that of the golden section. As discussed above, symmetry 
operations are obviously at work in both the vocal line and orchestral accompaniment, yet the 
anxiety associated with the steps to Purgatory is underscored by the lack of confluence of those 
elements while the horror is created by the inevitability of the large-scale thrust of the orchestra 
juxtaposed with the repetitive chant. 
Love-hate--why? 
The human need for symmetrical events in music was discussed earlier, but the need for 
symmetry-denial, regardless of whether a new sense of proportion is achieved, is even more 
curious. As T. S. Eliot wrote, " It  is this contrast between fixity and flux, this unperceived 
evasion of monotony, which is the very life of verse."[l] The fact that music in the mainstream 
of Western development over the past millenium relies much more dramatically upon the 
assertion-denial of such patterns than is the case in many other cultures, may reflect our traditional 
compulsion to change from the norm, to progress, Or is the symmetry expectation-denial irony 
an expression of the Westerner's sense of self as being made "in God's image," but not capable 
of perfection in life or art? Is the discomfort/pleasure w  feel in experiencing the irony part of 
a larger emotion, a larger expression? 
However, the fact that overt repetition is becoming a mainstay in the music of several 
contemporary composers may be signalling a shift in our perception of the value of, and need 
for, change within the context of the acceptance and appreciation of ritual and tradition.'~ Does 
this "new" aesthetic also suggest that we are becoming more content with the human condition 
and the possibilities of the human spirit, or is this merely a phase of exorcism which will cause 
us to seek change, to deny symmetry in our l ives--and our reflective arts--in the future? 
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